Results 



Page 1 of f 



/ 



C3 Pro Que si' 



Return to the USPTO NPL Page | Help 



Databases selected: Multiple databases... 

Results 

214 documents found for: PDN(<1 2/31/2000) and ( tetematic or telematics ) and 
(emergency or emergencies) and (911 or police or fire or psap) 

j|AII sources|j fQt Scholarly Journals Magazines Trade Publications ■ Newspapers 



Interface language: 



What's new 



I^M^II About 



II Mark & o marked items: Email / Cite / 
all Export 



I Show only full _ ^ 1A . 
text Sort results by: 



gjjj 1. That was the year that was 

Anonymous. GPS World Newsletter. Eugene: Dec 22, 2000. Vol. 10, Iss. 25; p. 1 (3 pages) 

B Full text Q Page Image - PDF ^ Citation 



2. ALL EYES SYSTEMS DESIGNED FOR SAFETY AND CONVENIENCE ARE RAISING QUESTIONS 
ABOUT PRIVACY: [Chicag o S ports Final ■ N Edition] 

James M Flammang Special to the Tribune. Chicago Tribune. Chicago, III.: Dec 21, 2000. p. 1 
B Full text Abstract 



[1 3. Info-highway ram&sjLipJo_d3 Shboards ; New sy st ems pipe in traffic reports, e-mail, Web, stock 
quotes; [Ontario Edition] 

Gerry Malloy. Toronto Star. Toronto, Ont.: Dec 20, 2000. p. 04 



li Full text 



^ Abstract 



II 4. U.S. Wireless Accelerates Location Network Deployment in Washington, DC 
PR Newswire. New York: Dec 13, 2000. p. 1 

H Full text Hi Abstract 



H 


5. 


Canada News Wire summary of releases for Evening, Friday, December 8. 2000 




Canada NewsWire. Ottawa: Dec 8, 2000. p. 1 

B Full text ^ Abstract 


fl 


6. 


Canada NewsWire summary of releases for Afternoon, Friday, December 8, 2000 




Canada NewsWire. Ottawa: Dec 8, 2000. p. 1 

1 Full text & Abstract 


li 


7. 


David J. Robkin Named to U.S. Wireless Board of Directors 
PR Newswire. New York: Dec 6, 2000. p. 1 

1 Full text ^ Abstract 


li 


8. 


Directions 2001: GNSS greets a new millennium 

Glen Gibbons, Michael Shaw, Jean Trestour, Rene Oosterlinck, etai. GPS World. Cleveland: Dec 2000. 
Vol. 11, Iss. 12; p. 10 (12 pages) 

II Text+Graphics ® Paae Imaae - PDF ^ Abstract 


li 


9. 


Showcase 2001: Surveying and mapping 

Anonymous. GPS World. Cleveland: Dec 2000. Vol. 11, Iss. 12; p. 28 (3 pages) 



http://proquest.umi.com/pqdweb?RQT=305&querySyntax=PQ&searchM 10/20/05 



Results Page 2 of^ 

Q Page Image - PDF ^ Abstract 

(jjjj 10. Global Technologies. Ltd. Selling Shares of U.S. Wireless Corporation To Repay Line of Credit 
PR Newswire. New York: Nov 30, 2000. p. 1 

B Full text ^ Abstract 

|g 11. Products & industry prog ress 

Anonymous. GPS World Newsletter. Eugene: Nov 29, 2000. Vol. 10, Iss. 23; p. 3 (1 page) 

B) Full text Q Page Image - PDF ^ Citation 

[i 12. SPACE AGE DRIVING TELEMATICS OFFER NAVIGATIONAL AID. ROADSIDE ASSISTANCE: 
[Final Chaser Edition] 

Frank Witsil, Akron (Ohio) Beacon Journal. Arizona Republic. Phoenix, Ariz.: Nov 23, 2000. p. CL.1 

^ Citation 

|j 13. Caddy DeVille leads auto embrace of telematics; [Final Edition] 

JEREMY CATO. The Gazette. Montreal, Que.: Nov 17, 2000. p. B.9 

B Full text & Abstract 

n 14. Ey.es on the roadji and s on the whe el: TheJ5n,S_tar^pprmch to in-vehicle communication and 
safety 

John F Smith Jr. Vital Speeches of the Day, New York: Nov 15, 2000. Vol. 67, Iss. 3; p. 66 (4 pages) 
Hi Full text IS Page Image - PDF ^ Abstract 

fl 15. Geoworks Teams with U.S. Wireless Corp to Create New Location-Based Mobile Data Service 
Capability 

PR Newswire. New York: Nov 14, 2000. p. 1 

B Full text ^ Abstract 

li 16. Ultralife Supplies Lithium Hi g h Rate Batteries for Volvo On-Call Telematics System 
PR Newswire. New York: Nov 14, 2000. p. 1 

B Full text Abstract 

H 17. U.S. Wireless Corporation Reports Second Q uarter Results 
PR Newswire. New York: Nov 14, 2000. p. 1 

B Full text ^Abstract 

IB 18. U.S. Wireless Technology Cited by Nation's Largest Carriers As Potential Solution for Meeting 
Phase II of the FCC's E-911 Mandate 
PR Newswire. New York: Nov 13, 2000. p. 1 

B Full text [^Abstract 

[H 19. Cars on road to becoming virtual offices; [2W Editio n] 

Clive Mathieson. The Times. London (UK): Nov 1 1 , 2000. p. 53 

B Full text ^ Abstract 

[I 20. NEW-MODEL PREVIEW: A Guide to the '01s and Beyond: [Home Edition] 
Los Angeles Times. Los Angeles, Calif.: Nov 8, 2000. p. G.3 

B Full text ^> Abstract 

|gj 21. CBI at Birmingham: Ford chief says web will cut cost of cars 

David Gow and Larry Elliott. The Guardian. Manchester (UK): Nov 7, 2000. p. 28 



http://proquest.umi.com/pqdweb ?RQT=305&queiySyntax=PQ&searchInterface=l&moreO... 10/20/05 



Results 



Page 3 of f 4 



11 Full text 



^ Abstract 



(i 22. TELEMATICS' HELP MOTORISTS NAVIGATE THE HIGHWAY OR SURF THE NET: [THIRD 
Edition] 

Jerry Morris, Globe Staff. Boston Globe. Boston, Mass.: Nov 5, 2000. p. J.5 



11 Full text 



^ Abstract 



23. A look back at the year in ITS 

Tim Gregorski. ITS World. Eugene: Nov/Dec 2000. Vol. 5, Iss. 6; p. 12 (3 pages) 

Q Page Image - PDF ^ Citation 



li Text+Graphics 



II 24. RF playing a key role in transportation telematics 

Mike Juha. R. F. Design. Overland Park: Nov 2000. Vol. 23, Iss. 11; p. 58 (3 pages) 

II Text+Graphics Q Page Image - PDF ^ Citation 

H 25. AAA provides direction for the lost, misguided 

Tom Hartley. Business First. Buffalo: Oct 30, 2000. Vol. 17, Iss. 5; p. 9 

IB Full text & Citation 

H 26. UK Govern ment: Roads for the future - Highways A gency unveils ten- year strateg y 
M2 Presswire. Coventry: Oct 26, 2000. p. 1 



M Full text 



^ Abstract 



27. U. S. Wireless Ex pa nds M a n ag ement Team 
PR Newswire. New York: Oct 24, 2000. p. 1 

B Full text 



^ Abstract 



28. ComCARE Alliance; National Mayday Readiness Report 
PR Newswire. New York: Oct 23, 2000. p. 1 

B Full text 



^ Abstract 



29. National Mayday Readiness Report 

PR Newswire. New York: Oct 23, 2000. p. 1 

IB Full text 



^ Abstract 



H 30. A bumper crop of new models for 200: Part one: Recent count shows at least 80 new vehicles for 
Canada this coming year ; [ Final Edition ] 

JEREMY CATO. The Gazette. Montreal, Que.: Oct 21 , 2000. p. S.2 



IB Full text 



^ Abstract 



1-30 of 214 



< First | < Previous 1 2 3 4 5 6 7 8 Next > 



Want an alert for new results sent by email? [^j^pTjil^CT About 



Results per page: 



Basic Search 



( Tools: Search Tips Browse Topics 12 Recent Searches 1 ; 



) PDN(<1 2/31/2000) and ( telematic or telematics ) and (emergency or emerc [EpSplj [Clear) 
Database: 



fEil Select multiple databases 



http ://proquest .umi .com/pqdweb?RQT=3 05 &querySyntax=PQ&searcMnterface= 1 &moreO. . . 1 0/20/05 



Results 



Page 1 of 



£3 ProQuesV 



Return to the USPTO NPL Paae | Help 



Databases selected: Multiple databases... 

Results - powered by ProQuest® Smart Search 

Suggested Topics About < Previous | Next > 

Police AND Emergency communications systems 
Fires AND Emergency communications systems 
Police AND Fires 

Firefighters AND Emergency communications systems 



El 

What's new 



19 documents found for: PDN(<01/31/2000) and ( telematic or telematics) and (911 or IWMSSfPii^M Ah 

police or fire or psap) ^AJmmjAM About 



^All sources^ Trade Publications' Newspapers 

H Mark & o marked items: Email / Cite / 
all Export 



lH Show only full _ ^ 1A , 
text results by: 



1. Navigating roads of the future: Global positioning system, dashboard video screens will pinpoint 
location Series: 2000 and Beyond; [Final Edition] 
Dan Hart. The Ottawa Citizen. Ottawa, Ont.: Jan 3, 2000. p. B.3 

B Full text Bi Abstract 



fi 2. WIRELESS CARRIERS LAG TELEMATICS IN LOCATION -BASED SERVICES 

Global Positioning & Navigation News. Potomac: Nov 3, 1999. Vol. 9, Iss. 22; p. 1 



ll Full text 



^ Abstract 



II 3. TELEMATICS VENDORS ACCELERATE DRIVE FOR DOLLARS GPS. Telematics Technology 
Union Leaving The Confines of Public Safety Box 
Mobile Phone News. Bethesda: Jul 26, 1999. Vol. 17, Iss. 29; p. 1 



M Full text 



^ Abstract 



H 4. PIT STOPS: [2 Edition] 

Dominion. Wellington, New Zealand: Jan 23, 1999. p. 29 

B Full text 



^ Abstract 



li 5. TELEMATICS PRODUCT INTRODUCTIONS HIGHLIGHT CES 

Global Positioning & Navigation News. Potomac: Jan 13, 1999. Vol. 9, Iss. 1; p. 1 



Ml Full text 



^ Abstract 



BAD ASIAN ECONOMY DOES NOT DETER NUMBER OF CAR NAVIGATION UNITS ON MARKET 
Global Positioning & Navigation News. Potomac: Oct 21, 1998. Vol. 8, Iss. 21; p. 1 



ll Full text 



^ Abstract 



On the track of car thieves: Stuart Marshall looks at claims for a new electronic system intended 
to locate stolen vehicles:; [London edition ] . 

Marshall, Stuart. Financial Times. London (UK): Oct 17, 1998. p. 16 \ 



Full text 



^ Abstract 



http://proquest.umi.com/pqdweb?RQT=305&querySyntax=PQ&searcMnterface= 10/20/05 



Results 



Page 2 



|g 8. AUDIOVOX AND TENDLER CELLULAR TO OFFER GPS-BASED WIRELESS HANDSET AND 
SERVICES 

Global Positioning & Navigation News. Potomac: Sep 9, 1998. Vol. 8, Iss. 18; p. 1 
B Full text ^ Abstract 



H 9. Wheel serenity Telematic systems call help for drivers, unlock doors via satellite, even send 
fl owe rs to m o m ; [ H O ME FI NAL Edition 1] 
Terry Box. Dallas Morning News. Dallas, Tex.: Aug 18, 1998. p. 1.F 

^ Abstract 



[g 10. Wheel serenity Telematic systems call help for drivers, unlock doors via satellite, even send 
flowers to mom; [HOME FINAL Edition] 

Terry Box. Dallas Morning News. Dallas, Tex.: Aug 18, 1998. p. 1.F 

^ Abstract 



IB 11- Cellular Networks Will Dominate in Consumer and Enterprise Applications of Mobile In-Vehicle 
ITS Services 

Business Editors. Business Wire. New York: Jun 1, 1998. p. 1 

B Full text ^ Abstract 



Hj 1.2. Peripheral Connections Announces the Arrival of the Thief-Proof Car 

Business Editors. Business Wire. New York: May 19, 1998. p. 1 

1 Full text Eli Abstract 



II 13. CONVERGENCE -- Autumn 1997 — Frankfurt Auto Show — Motor trend: Chips and networks 
bring Smart cars into the fast lane 

By Brandon Mitchenerin Frankfurt. Wall Street Journal (Europe). Brussels: Sep 8, 1997. p. 12 
1 Full text & Abstract 



|i 14. Daimler's Debis Unit To Link With NTT 

Asian Wall Street Journal. Victoria, Hong Kong: Mar 17, 1997. p. 7 

B Full text Abstract 



[jj 15. Daimler Benz AG: Japanese venture planned for transportation data 

Wall Street Journal (Eastern edition). New York, N.Y.: Mar 17, 1997. p. B.9 

H Full text ^ Abstract 

H 16. Multilingual, touch-screen successor to police TARDIS' 

DUNCAN CAMPBELL. The Guardian (pre-1997 Fulltext). Manchester (UK): Mar 18, 1996. p. 007 

1 Full text ^ Abstract 

[i 17. Multilingual, touch-screen successor to police TARDIS 1 

Campbell, Duncan. The Guardian. Manchester (UK): Mar 18, 1996. p. 17 (2 pages) 

^ Abstract 

[1 18. Th e multi-function , multilingual , mult im edia kiosk 

Paul Gosling.... The Independent. London (UK): Apr 24, 1995. p. 23 

B Full text Abstract 

II 19. TELEMATICS OFFICER UNDER FIRE: [SUN-SENTINEL Edition] 

CHARLES LUNAN, Business Writer. Sun Sentinel. Mar 2 ( 1990. p. 1.D 

d Full text ^ Abstract 



http://proquest.umi.com/pqdweb ?RQT=305&querySyntax=PQ&searchInterface=l&moreO... 10/20/05 



Results 



Page 1 of/^ 



Pro Quest* 



Return to the USPTO NPL Page | Help 



Interface language: 



^■^^^i^i^^^iS^^^to^ mm 

Databases selected: Multiple databases... 

Results 



What's new 



SetupAlerfl About 



110 documents found for: PDN(<01/31/2000) and ( telematic or telematics) and 
(emergency or emergencies) and (911 or police or fire orpsap) 

[]ah sources| f& Scholarly Journals Trade Publications Newspapers 

II Mark & o marked items: Email / Cite / 
all Export 

(1 1- SCC Communications Corp. Reports Fourth Quarter and Year-End Results; - Company Commits 
Investment to Expand Service Offerings - 
PR Newswire. New York: Jan 26, 2000. p. 1 



II Full text 



^> Abstract 



(1 2. Clifford enters telematics with ne t-based car PC 

Anonymous. TWICE. New York: Jan 24, 2000. Vol. 15, Iss. 3; p. 40 (1 page) 

IB Full text t£) Page Image - PDF ^ Abstract 

fg 3. Motorola and Mercedes-Benz Offer Drivers Dig ital Cell Phone Wit h Hands-Free Cap abilities 
PR Newswire. New York: Jan 13, 2000. p. 1 



II Full text 



^ Abstract 



H 4. Ford to Bring Internet to Millions of Vehicles; [1] 
PR Newswire. New York: Jan 9, 2000. p. 1 

B Full text 



^ Abstract 



5. Ford to Bring I n te rn et t o Million s of Vehic l es 
PR Newswire. New York: Jan 9, 2000. p. 1 

B Full text 



^ Abstract 



II 6. A sociotechnical approach to the innovation of a network technology in the public sector - the 
introduction of smart homes in West Lothian 

Tony Kinder. European Journal of Innovation Management. Bradford: 2000. Vol. 3, Iss. 2; p. 72 
il Full text ' Abstract 

H 7. TETRA radio performance evaluated via the software package TETRASIM 

Armando Annunziato, Davide Sorbara. Mobile Networks and Applications. Amsterdam: 2000. Vol. 5, 
Iss. 1;p. 17 



\Mb Article image - PDF 



^ Abstract 



8. U.S.WIRELESS LOCATION-BASED MARKET PROSPECTS BRIGHT 

Global Positioning & Navigation News. Potomac: Dec 15, 1999. Vol. 9, Iss. 25; p. 1 

B) Full text ^ Abstract 



9. Motorola to Offer Fully Operable End-to-end Solutions for is 801 Standard 

Business Editors, Telecommunications Writers. Business Wire. New York: Dec 9, 1999. p. 1 



http://proquest.umixom/pqdwe 10/20/05 



Results 




Full text ^ Abstract 



li 


10. 


MOTOROLA: Motorola to offer fully operable end-to-end solutions for IS 801 standard 
M2 Presswire. Coventry: Dec 9, 1999. p. 1 

fed Full text ^ Citation 


m 


11. 


Beating car crime: an inside job The latest in-car security system can interroaate thieves and 
lock them in the car until help arrives. WENDY LEDGER reports on preventative innovations: [A 
Edition] 

WENDY LEDGER. Evening Standard. London (UK): Nov 17, 1999. p. 69 

1) Full text ^ Abstract 


li 


12. 


HELP'S ON THE WAY EMERGENCY CALL SYSTEMS ARE SHOWING UP IN MORE EVERYDAY 
CARS: [CHICAGOLAND FINAL. CN Edition] 

Ann M Job, Associated Press. Chicago Tribune. Chicago, III.: Nov 14, 1999. p. 7 
B Full text & Abstract 


li 


13. 


COMING: CARS THAT DIAL 911 IN EMERGENCY: [FINAL Edition] 

ANN M. JOB THE ASSOCIATED PRESS. Seattle Post - Intelligencer. Seattle, Wash.: Nov 12, 1999. 
p. D.2 

B Full text US Abstract 


li 


14. 


WIRELESS CARRIERS LAG TELEMATICS IN LOCATION-BASED SERVICES 
Global Positioning & Navigation News. Potomac: Nov 3, 1999. Vol. 9, Iss. 22; p. 1 

1 Full text ^ Abstract 


li 


15. 


Telematics at a glance 

Paul A Eisenstein. Automotive Industries. Radnor: Nov 1999. Vol. 179, Iss. 1 1; p. A6 
B Full text E> Citation 


li 


16. Tracking the trends that will change the face of the commercial truck 

John G Smith, Lou Smyrlis. Motor Truck. Don Mills: Nov/Dec 1999. Vol. 68, Iss. 6; p. 26 (5 pages) 






li Text+Graphics Q Paae Imaae - PDF ^ Citation 


li 


17. 


Automakers Drive Telematics Market 

Wireless Data News. Potomac: Oct 27, 1999. Vol. 7, Iss. 22; p. 1 

B Full text US Abstract 


li 


18. 


CARRIERS TRAIL AUTOMAKERS IN MINING LOCATION SERVICES 
Wireless Today. Potomac: Oct 20, 1999. Vol. 3, Iss. 203; p. 1 

B Full text ^ Abstract 


fi 


19. 


Motorola To Design, Develop and Produce DARS Receivers For XM Satellite Radio 
Satellite News. Potomac: Oct 18, 1999. Vol. 22, Iss. 42; p. 1 

B Full text Abstract 


li 


20. 


NEW FRENCH CONNECTION 

JULIA ANDERSON, Columbian staff writer. Columbian. Vancouver, Wash.: Oct 14, 1999. p. C.1 
B Full text & Abstract 



H 21. Calling for help from you car r automatically: [Run of Paper Edition] 
ANNM. JOB. The Patriot Ledger. Quincy, Mass.: Oct 11, 1999. p. 04.A 



http://proquest.umi.com/pqdweb?RQT^ 10/20/05 



Results Page 3 of 

7 



m Full text Abstract 

22. Wireless Location Services Will Be a $3.9 billion Business in 2004 
PR Newswire. New York: Oct 7, 1999. p. 1 

B Full text & Abstract 

23. CRASH-NOTIFICATION SYSTEMS SHOWING UP ON CHEAPER VEHICLES: [FINAL / ALL Edition] 
ANN M. JOB ASSOCIATED PRESS. The Plain Dealer. Cleveland, Ohio: Oct 3, 1999. p. 1 .F 

B Full text ^ Abstract 

24. Berlin seeks high-tech solution to traffic problem Project to give public real-time data on roads; 
[12 7 Edition] 

Sally McGrane. The San Diego Union - Tribune. San Diego, Calif.: Oct 2, 1999. p. A.25 



[g 25. Wireless technology-the key to intelligent vehicles 

Pete Costello. R. F. Design. Overland Park: Oct 1999. Vol. 22, Iss. 10; p, 35 (4 pages) 



IS Page Image - PDF ^ Citation 



H 26. MORE AUTOMOBILE S TO MARKET AUTO MATIC 911 -CAL LING LINKU P; [ALL Edition] 
Ann M. Job. The Augusta Chronicle. Augusta, Ga.: Sep 24, 1999. p. D.13 

Hi Full text ^ Abstract 

[■ 27. For Berliners f Real-Time Traffic Intelligence 

SALLY McGRANE. New York Times (Late Edition (East Coast)). New York, N.Y.: Sep 16, 1999. p. 
G.12 

II Full text & Abstract 

28. SIRF TECHNOLOGY; Leaders in consumer apps deploy SiRF t location-enable consumer 
products & services 

M2 Presswire. Coventry: Sep 7, 1999. p. 1 

B Full text ^ Abstract 

(i 29. SIRF TECHNOLOGY: GPS goes mainstream 
M2 Presswire. Coventry: Sep 7, 1999. p. 1 

B Full text & Abstract 

[jjjjjjj 30. Innovative traffic control practices in Europe 

H Gene Hawkins Jr, W Scott Wainwrigh, Samuel C Tignor. Public Roads. Washington: Sep/Oct 1999. 
Vol. 63, Iss. 2; p. 10 (6 pages) 



tS Page Image - PDF ^ Abstract 



1-30 of 110 < First | < Previous 1 2 3 4 Next> 



Want an alert for new results sent by email? bStSj^j^^) About Results per page: Ij^l^l 



Basic Search Tools: Search Tips Browse Topics 5 Recent Searches ^ 

|PDN(<01/31/2000) and ( telematic or telematics) and (emergency or emerg' HjasSeSHrflsr^ [Clear ] 



http://proquest.umixom/pqdw 10/20/05 



("20010014863")'\pn M 




2005/10/20 

1 4*4^ 


("20010014863 M ).pn. and (contact with person) 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 

my Tnn 
LDIVI 1 USD 


2005/10/19 
12:48 


("20010014863").pn. and (contact$5 with person) 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 

TRX/f TAD 
lOlvl 1 USD 


2005/10/19 
12:48 


("20010014863").pn. 


US-PGPUB; USPAT; 

EPO; JPO; DERWENT; 
TOAvf Tnn 


2005/10/19 
15:30 


(public adj3 service adj3 answering adj3 point) or (public adj3 safety adj3 answering 
adj3 point) 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 

iDlVi 1 UD 


2005/10/19 
15:31 


(public adj3 service adj3 answering adj3 point) 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 

loiM 1 Ud 


2005/10/19 
15:31 


(public adj3 safety adj3 answering adj3 point) 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 

lolVl 1 Ud 


2005/10/19 
15:31 


(public adj3 service adj3 answering adj3 point) and (public adj3 safety adj3 answering 
adj3 point) 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 

lolVL 1 Ud 


2005/10/19 
15:50 


("6535743").pn. 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 

TDAyT Tnn 
iDiVL 1 Ud 


2005/10/19 
15:52 


("6535743").pn. and (emergency with situtation) 


US-PGPUB; USPAT; 

EPO; JPO; DERWENT; 

TTDA/f Tnn 
loivi i Ud 


2005/10/19 
15:53 


("6535743").pn. and (emergency with situation) 


US-PGPUB; USPAT; 

EPO; JPO; DERWENT; 

m\yf Tnn 
itsivi i ud 


2005/10/19 
15:53 


("6535743").pn. and ((emergency with situation) with verbal$5) 


US-PGPUB; USPAT; 

EPO; JPO; DERWENT; 

m\yf Tnn 
IrSJVL 1 JJrS 


2005/10/19 
15:55 


("6535743").pn. and (emergency with situation) and (service adj3 center) 


US-PGPUB; USPAT; 

EPO; JPO; DERWENT; 
mu Tnn 

iDlYl 1 Ud 


2005/10/19 
15:55 


("6535743").pn. and (emergency with situation) and ((service adj3 center) same NSC 
same channel) 


US-PGPUB; USPAT; 

EPO; JPO; DERWENT; 

TOAyf Tnn 
itsivi i Ud 


2005/10/19 
15:56 


("6535743").pn. and (emergency with situation) and channel 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 

IdM 1 USD 


2005/10/19 
16:05 


("6535743").pn. and (emergency with situation) and (manual$5 with contact$5 with 
(fire rescue)) 


US-PGPUB; USPAT; 

EPO; JPO; DERWENT; 

TrjA/f Tnn 
IdM 1 Ud 


2005/10/19 
16:06 


("6535743").pn. and (manual$5 with contact$5 with (fire rescue)) 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 

Tn\/f Tnn 
ssdNs 1 Ud 


2005/10/19 
16:06 


(/20030004894 ).pn. 


US-PGPUB; USPAT; 

EPO; JPO; DERWENT; 
TOA>f Tnn 

SSD JVL 1 USD 


2005/10/20 
13:42 


("20030004894" ).pn. 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 
inivvf Tnn 


2005/10/20 
15:56 


("700^0004804" \ nn and (direct with rnrriTrmniSIS^ 


IN-PfiPirR- TNPAT- 
EPO; JPO; DERWENT; 
IBM TDB 


13:43 


("20030004894" ).pn. and (direct$5 with communi$5) 


US-PGPUB; USPAT; 


2005/10/20 



C:\Documents and Settings\jzurita\My Documents\$$_JZ\$$_JZ_work_1 0\09_748729_EAST_update_03.doc p.1 of 2 





EPO; JPO; DERWENT; 

TRM TDR 

lolVi 1 UD 


13:43 


("20030004894" ).pn. and ( communi$5) 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 


2005/10/20 
13:43 


("20010014863").pn. and ((emergency adj4 contact) with information) 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 
IRM TTIR 


2005/10/20 
14:52 


(@ad<"2000013r).ad. and (car vehicle) and (telematic$3 ) and (emergency with 
contact) 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 

lOiVl 1 UD 


2005/10/20 
14:53 


(@ad<"20000131").ad. and (telematic$3 ) and (emergency with contact) 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 

TRM THR 

1131 VI 1 UD 


2005/10/20 
14:54 


(@ad<"20000131 n ).ad. and (telematic$3 ) 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 

IRA/I TTlR 


2005/10/20 
14:54 


(@ad<*'20000131 , ').ad. and (telematic$3 ) and emergenc$5 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 

IRM TT")R 

1D1V1 1 LSD 


2005/10/20 
14:55 


(@ad<"20000131").ad. and (telematic$3 ) and (emergency emergencies) 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 

TRM THR 

llJlVl 1 LJD 


2005/10/20 
14:55 


(@ad< n 20000131").ad. and (telematic$3 ) and (emergency emergencies) and (vehicle 
car truck automobile) 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 

TRM THR 
lOlvl 1 LJD 


2005/10/20 
14:56 


(@ad<"20000131").ad. and (telematic$3 ) and (emergency emergencies) and (vehicle 
car automotive truck automobile) 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 

TRM THR 

10J.V1 l UD 


2005/10/20 
14:57 


(@ad<"20000131").ad. and (telematic$3 ) and (emergency emergencies) and (vehicle 
car automotive truck automobile) and (psap or (public adj5 safety adj5 answer$5 adj4 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 

TRM THR 
lOlvl L UD 


2005/10/20 
14:58 


("20030004894" ).pn. and (emergency or emergencies) 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 

TRM TFiR 
lolVL 1 UD 


2005/10/20 
15:58 


( "20010014863" ).pn. and (emergency or emergencies) 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 

TRM THR 

1D1V1 1 UD 


2005/10/20 
16:41 


("20030004894" ).pn. 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 

TRM THR 

lOlvl 1 UD 


2005/10/20 
16:43 


("20030004894" ).pn. and (secure with protocol) 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 

TRM TTiR 
IDIVI 1 UD 


2005/10/20 
16:43 


(@ad<"20000121").ad. and (telematics and emergency) 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 

TRM THR 
lOlvl 1 UD 


2005/10/21 
09:38 


(@ad<"20000121").ad. and (telematics and emergency) and (doctor medic$5) 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 

TRM TT1R 
lOlvl 1 UD 


2005/10/21 
10:44 


("6,028,537" ).pn. 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 

TRM TflR 
lolVi l UD 


2005/10/21 
10:50 


("6,535,743").pn. and internet 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 
IBM TDB 


2005/10/21 
10:50 


("20010014863").pn. and (auto$8 with company) 


US-PGPUB; USPAT; 
EPO; JPO; DERWENT; 
IBM TDB 


2005/10/21 
10:58 
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Abstract (Document Summary) 

Net Interstate President and CEO Lawrence E. Williams said, "As one of the largest and most well-respected real- 
time providers of on- line traffic management information, CUE represents the perfect partner for Virtual Garage 
Wireless. By combining CUE's quality traffic management content with our other best-of-breed telematics content 
offerings, we look forward to helping automotive telematics service providers to deliver value-added in-vehicle 
Internet services that enable businesses and consumers to achieve personalized, permission-based 1:1 
relationships of mutual benefit." 

"We are pleased to partner with Net Interstate," said Gordon Kaiser, Chairman and Chief Executive Officer of 
CUE. "CUE will help Net Interstate leverage the emerging telematics market to help the automotive industry to 
develop personalized in-vehicle interactions, dialogues between consumers and businesses, to create mutually 
beneficial economic relationships. We are fortunate to partner with telematics content leaders like Net Interstate." 



Full Text (591 words) 

Copyright PR Newswire - NY Nov 6, 2000 

TURIN, Italy, Nov. 6 /PRNewswire/ - CUE Corporation announced today a strategic agreement under which CUE 
will provide real-time, route specific traffic information to Net Interstate's Customer Relationship Management 
(iCRM) telematics application called Virtual Garage Wireless(TM). 



CUE Corporation, http://www.cue.net is the leading provider of real-time route-specific traffic information for over 60 
markets in Canada and the United States in the RDS/TMC format and Net Interstate, 

http://www.Netlnterstate.com, is a market leading developer of Internet relationship management software for the 
automotive industry. 

Net Interstate President and CEO Lawrence E. Williams said, "As one of the largest and most well-respected real- 
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time providers of on- line traffic management information, CUE represents the perfect partner for Virtual Garage 
Wireless. By combining CUE'S quality traffic management content with our other best-of-breed telematics content 
offerings, we look forward to helping automotive telematics service providers to deliver value-added in-vehicle 
Internet services that enable businesses and consumers to achieve personalized, permission-based 1:1 
relationships of mutual benefit." 

"We are pleased to partner with Net Interstate," said Gordon Kaiser, Chairman and Chief Executive Officer of 
CUE. "CUE will help Net Interstate leverage the emerging telematics market to help the automotive industry to 
develop personalized in-vehicle interactions, dialogues between consumers and businesses, to create mutually 
beneficial economic relationships.. We are fortunate to partner with telematics content leaders like Net Interstate." 



CUE operates the world's largest radio data network providing nationwide, regional, and local messaging 
throughout North America over the FM subcarrier facilities of more than 600 radio stations. The company's network 
covers more than 95% of the population of Canada and the United States with a seamless footprint of more than 2 
million square miles. CUE also provides real-time, route-specific traffic information in over 60 markets in Canada 
and the United States. Navigation systems using the CUE service include © Clarion . InfoGation, ©Motorola . 
©STMicroelectronics . and BMW. CUE has also developed receivers for two hand-held PDA's, the Handspring 
Visor and the Sectra CitySurfer. 

Recently CUE introduced a voice version of its traffic service that compresses the RDS/TMC data into wave files 
and transmits it over a high-speed subcarrier channel to a receiver that connects to most car radios through the 
cellular telephone interface. The new TrafficRadio Service currently interfaces with ©Ford . BMW, Pioneer, Alpine, 
©Sony and Becker radios. 

Recently, CUE entered into an agreement with Tegaron in Germany and MediaMobile in France to distribute real 
time traffic information in Canada, the United States, France, Germany and England using common encryption and 
conditional access technology. Tegaron GmbH is a joint venture of © Deutsche Telekom and DaimlerChrysler. 
MediaMobile is a joint venture between ©France Telecom . ©Renault . Traffic Master, and Cofiroute. Recently CUE 
announced that it will launch a traffic service in the United Kingdom in association with the Automobile Association. 

About Net Interstate: 

Founded in January 1999, Net Interstate leverages the potential of the emerging telematics market to evolve the 
retail automotive experience by enabling consumers and automotive-centric businesses to achieve personalized, 
permission-based 1:1 relationships of mutual benefit. Through its robust Infomediary Customer Relationship 
Management (iCRM) telematics applications, Net Interstate enables automotive manufacturers, retail dealerships 
and other automotive- centric businesses to use the Internet to create highly targeted marketing and customer care 
programs that cater to their customers' specific interests and preferences. 

CUE Corporation, 5 Corporate Park, Irvine, California, 92606; Phone (949) 862-8800; Fax (949) 862-8858; 
www.cue.net. Contact: Mary Boyle, mboyle@cue.net. 

Net Interstate, 22912 Pacific Park Drive, Suite 202, Aliso Viejo, California 92656; Phone (949) 362-8989; Fax 
(949) 362-3567; www.Netlnterstate.com; Contact Thomas Nashmy, info@Netlnterstate.com. SOURCE CUE 
Corporation 
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Abstract (Document Summary) 

Clifford Electronics recently entered the telematics market, with two new products, including an Internet-based car 
computer. Called InfoTrack 1 , the car computer is essentially a 486 "network PC" black box with GPS and modem 
that is designed to hook up to a Windows CE PDA. 



Full Text (558 words) 

Copyright Cahners Magazine Division of Reed Publishing USA Jan 24, 2000 

Clifford Electronics entered the telematics market at CES, with two new products, including an Internet-based car 
computer. 

Called InfoTrack 1 , the car computer is essentially a 486 "network PC" black box with GPS and modem that is 
designed to hook up to a Windows CE PDA. (A PalmPilot interface will be available shortly.) It provides real-time 
turn-by-turn navigation, e-mail and fax, and dynamic concierge services, the company said. 



The InfoTrack 1 automatically recognizes the PDA when connected and can also be hooked into the car electronics 
to perform automatic car diagnostics and maintenance alerts. 

All InfoTrack functions are performed in real time to allow automatic monitoring of the car functions.The system can 
immediately notify a participating local automotive service center of problems for either remote diagnostics or to 
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schedule a repair appointment. 

InfoTrack 1 also performs real-time tum-by-turn map and voice-driven navigation, so drivers are "dynamically 
rerouted" if they make a wrong turn. 



^ Other capabilities of InfoTrack 1 i nclude e-mail send and receive, and fax-out, as well as real-time traffic monitoring, 
concierge services and roadside assistance. ( i he system can be preset to call AAA in an emergency.) 

InfoTrack 1 is expected to be linked to stores and services so that, when combined with the GPS locator, it can 
\ send "reminders" to drivers as they pass a particular store. (If the user passes © McDonald's at noon, it might 
' suggest he or she go there for lunch - and offer a coupon special.) The system will come with an optional text-to- 
speech voice module for safe operation while driving. 

InfoMove, Seattle, hosts the server and provides the software for the system. An ISP for the system will be 
\ announced. The suggested retail price is expected to fall in the $600-$650 range, with availability slated for the 
fourth quarter. 

^ Clifford's sales and marketing VP Tom Mitchell, in announcing the new products, said, "We're committed to 

telematics. We see it as a natural extension of our security business and a direction for the future of our company." 

"No one has done anything like this," he added. "Other systems use live operators. We are set up so that the 
y software takes GPS information and compares it to our server information and delivers voice-to-text information in 
response." 

The basic unit unveiled by Clifford is a telematics product called the MobileTrace 1. It is essentially a black box 
*\ with built-in GPS and modem to allow advanced vehicle location and emergency assistance. 

fThe MobileTrace 1 has a panic button that is monitored 24 hours a day, seven days a week by a live call center run 
by start-up service provider Televoke, San Francisco. 



The call center also has a user profile of the driver, "so if you have a heart condition, we'll not only notify police but 
your hospital and doctor as well," said Mitchell. 

MobileTrace 1 also provides vehicle location and offers many user options for convenience or security alerts (when 
| o it is combined with a Clifford security system). Users can preset the system (via an Internet website) to call their 
cellphone, home or office for specific security breaches (as an example, if the door sensor is triggered, it can call a 
cellphone). 

The MobileTrace 1 is expected to ship at the end of the second quarter at a suggested retail price of $500. The 
^ \ Televoke service will carry a basic fee of $9.95 per month.* 
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Improving Police 911 Operations in Washington, D.G. 

Patricia Kuhn; Thomas P Hoey 
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Improving Police 911 
Operations in 
Washington, D.C. 

A three-part program for improving emergency 911 
performance in the District of Columbia has 
produced dramatic results. 



Patricia Kuhn and Thomas P. Hoey 



Washington, D.C/s 911 operation generated an 
increasing number of complaints from city officials 
and residents alike in recent years. Call-handling per- 
formance was unacceptable: 33 percent of the calls 
were kept waiting and 17 percent were abandoned for 
lack of response. Operations were constrained by 
aged 911 hardware and software, a crude call distribu- 
tor, and the lack of reliable data to manage an opera- 
tion that has the highest call volume in the Washing- 
ton metropolitan area. Other symptoms of operational 
problems included inefficient dispatching practices, 
perceived manpower shortages, pay inequity, and 
poor employee morale. 

Early in 1986 D.C. Mayor Marion Barry and 
Police Chief Maurice Turner, Jr., launched two initia- 
tives to improve 911 operations: the application of 
new technology, in the form of Enhanced 91 1 , and an 
operations improvement project. The E-911 system 
was designed to replace antiquated telephone and call 
distribution equipment with state-of-the-art systems. 



The operations improvement project focused on three 
issues: (1) matching staff deployment with call de- 
mand; (2) improving call-handling performance; and 
(3) improving civilian pay equity. 

This article focuses on the operations analysis 
and implementation phases of the project. The opera- 
tions analysis phase was quite extensive and included 
a variety of traditional operations research techniques 
as well as computer applications. The methodology 
used in the project has general applicability for other 
twenty-four-hour-a-day, seven-day-a-week service- 
driven operations, particularly those that are experi- 
encing performance problems or are considering tech- 
nology upgrades. 

911 systems overview 

Prior to 1968, localities throughout the United 
States used standard seven-digit telephone numbers 
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In recent years, the MPD's call-handling 
performance was a source of consternation. 



for callers who required emergency services. It was 
not uncommon for a community to have at least three 
separate emergency numbers: one each for police, 
fire, and emergency medical service. In metropolitan 
areas containing townships, cities, and counties, there 
could be as many as 100 seven-digit phone numbers 
for reporting emergencies, as was the case in the Twin 
Cities area (Minneapolis-St. Paul, Minnesota). Many 
jurisdictions continue to operate with decentralized, 
multiple service, seven-digit telephone systems. 

The concept of a three-digit, "universal" 
emergency number was developed to eliminate confu- 
sion over which telephone number to call and to im- 
prove upon response time in emergencies. Since its 
introduction by AT&T eighteeen years ago, 911 ser- 
vice has been widely accepted and implemented by 
over 1,000 localities in the U.S. Communities that 
utilize 911 agree to designate one agency as the 
"Public Safety Answering Point" (PSAP) for the en- 
tire locality. Calls are automatically directed to the 
PSAP on dedicated trunk lines. A 911 system has 
clear advantages over decentralized seven-digit tele- 
phone systems. The advantages of 91 1 are that it: 

• Is easy to remember, easy to dial, and mini- 
mizes dialing time; 

• Is the only number one need call for any 
emergency in a community using a 91 1 sys- 
tem; and 

• Will ultimately be the standard emergency 
phone number in all areas of the U.S. 

Enhanced 911 (E-911) is an improved version 
of 911 service that was first developed in 1978. E-91 1 
uses more sophisticated computer technology and 
offers some critical enhancements to the basic 911 
system. The two foremost features are known as 
"ANI" and 4 'ALL" ANI is an automatic number 
identification that displays the caller's telephone 
number on the operator's display panel. ALI is an au- 
tomatic location identification that displays the 
caller's exact street address on the operator's screen. 
With ANI and ALI, the emergency operator can con- 
tact the caller to confirm the situation or location and 
can dispatch an emergency vehicle if the situation so 
warrants. When E-91 1 is coupled with an advanced- 
model, microcomputer-based automatic call distribu- 
tor, the system is augmented by features such as 



queue displays, detailed statistical data, and advanced 
operator/supervisor panels. 



D.C.'s 911 operation 

The Metropolitan Police Department (MPD) is 
the PSAP for the District of Columbia. With the high- 
est call volume in the D.C. metropolitan area, the 
MPD logs in over 2 million calls per year for police, 
fire, ambulance, and other services. Half of these 
calls are received on the 911 telephone lines and the 
other half are received on seven-digit lines designated 
for nonemergency calls. While the community is en- 
couraged to dial the appropriate telephone number, 
neither the 911 or seven-digit lines are mutually ex- 
clusive. 

Approximately 6,000 calls are received each 
day, with the highest volume occurring between 3 
p.m. and 11 p.m.. The busiest days of the week are 
Friday and Saturday. Calls vary in length from about 
ten seconds to eighteen minutes, depending on the na- 
ture of the call and composure of the caller. The 
MPD's Communications Division's Operations 
Branch is staffed by 126 uniformed and civilian em- 
ployees. They all carry the title "Police Communica- 
tions Operator" but are functionally divided into tele- 
phone receipt clerks (TRCs) and radio dispatchers. 
Sixteen supervisors are assigned to the branch. 

In recent years, the MPD's call-handling per- 
formance was a source of consternation for both city 
officials and the community alike. Operations were 
constrained by an aged 911 system, a very crude call 
distributor, and insufficient data for analyzing perfor- 
mance and determining corrective actions. Whenever 
call demands exceeded operator availability, a loud 
and persistent alarm sounded. Supervisors had no idea 
how many calls were waiting, whether they were 911 
or nonemergency calls, or how long they had been 
waiting. The "call distribution" equipment, which 
consisted simply of a call-director type, multiline 
phoneset at each operator's position, also impeded 
service delivery. Operators could easily depress any 
flashing button without regard to which calls came in 
first. 

The MPD had serious difficulty answering all 
calls and doing so promptly, as shown in Figure 1. In 
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Figure 1 

Call-Handling Performance, 1985 



than their civilian counterparts in the D.C. Fire De- 
partment and in other local jurisdictions. 
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1985, one out of every six calls was abandoned by the 
caller, presumably because there was no response. In 
addition, one out of every three calls was kept waiting 
for periods of time usually ranging from about twenty 
seconds to three minutes before being answered. 

Along with these call-processing difficulties, 
the division experienced problems dispatching calls 
for service. Under optimum circumstances, nine radio 
channels are used to provide service to seven police 
districts, the special operations unit, and the citywide 
unit. With this configuration, each police unit is af- 
forded its own radio channel and dispatcher. Such 
dedicated service is intended to ensure that the popu- 
lation of mobile units serviced by each dispatcher is 
confined to a predetermined area of the city. If there 
are not enough dispatchers, it is necessary for two or 
more police units to "double up" and share one radio 
channel operated by one dispatcher. Whenever this 
occurs, up to 100 mobile units and one dispatcher 
must literally compete for "air time" to transmit in- 
formation. The resulting increases in activity and 
voice transmissions hamper dispatch efficiency and 
create additional duress for the dispatcher and police 
officers alike. 

An additional matter requiring attention was 
employee morale and civilian pay equity. MPD civil- 
ians earned considerably less than uniformed person- 
nel in the MPD Communications Division and less 



D.C. Mayor Marion Barry and Police Chief 
Maurice Turner, Jr., launched two initiatives designed 
to improve 911 operations: the design and installa- 
tion of an Enhanced 911 system and a comprehensive 
operations analysis of the Communications Division. 
The E-91 1 system was designed to replace antiquated 
telephone and call distribution equipment with state- 
of-the-art equipment and to provide performance data 
that the MPD never had access to before. The opera- 
tions analysis project was initiated in January 1986 as 
a joint effort of the MPD and the City Administrator's 
productivity staff. Project objectives were to: (1) en- 
sure that staff deployment matches call demands; (2) 
reduce calls waiting and abandoned calls; and (3) im- 
prove civilian pay equity. 



E-911 

The E-911 implementation was completed on 
April 30, 1986. Four benefits are associated with this 
system: 

• The physical location and phone number for 
the calling party are displayed on the operator's 
screen for each 911 call. Prior to E-911, the voice of 
the caller was the only "identifier" available to the 
MPD. E-91 1 eliminates the crises caused by prema- 
turely terminated calls and those instances where the 
caller is lost, confused, or panic-stricken and cannot 
identify the location or exact address from which he 
or she is calling. With E-911, the telephone number 
and location of a lost child — or an individual making 
a bomb threat — are known immediately. 

• The automatic call distributor (ACD) — 
which is the central processor of the E-91 1 system — 
is a highly efficient, state-of-the-art model, and has 
become the industry standard. 

• The management information system gener- 
ates hourly and on-demand data on calls received, 
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The operations analysis completed in July 1986 
was an innovative and highly 
successful endeavor. 



average call duration, number of calls waiting, aver- 
age waiting time, TRC productivity, etc. This data 
allows operations managers to optimize the number 
and configuration of TRCs and call distribution as- 
signments. 

• Antiquated call director phonesets have 
been replaced with operator instruments designed for 
speed, versatility, and ease of use. 



Operations analysis 



The operations analysis completed in July 
1986 was an innovative and highly successful endeav- 
or. First, it was the most comprehensive operations 
analysis of a communications operation ever under- 
taken in the Washington, D.C., metropolitan area. 
Second, a wide variety of both traditional operations 
analysts techniques and mainframe/microcomputer 
applications were used to solve the existing problems. 

The sequencing and interrelationship of the 
project methodologies of the operations analysis were 
planned at the outset of the project. Activities fell into 
three stages: 

1. Data collection and work measurement; 

2. Use of quantitative models and software 
packages to experiment with data analysis 
simulation; and 

3. Formulation of recommendations. 

Figure 2 depicts these three stages of the operations 
analysis project used for the 911 project. The left- 
hand column of activities relates to data collection, 
the center column pertains to the use of analytical 
models, and the right-hand column consists of the re- 
sults or recommendations. 

Project methodologies included: development 
of a call demand data base; time study; work sam- 
pling; use of queuing, simulation, linear, and integer 
programming models; fixed bracket work schedule 
design; and a pay comparability study. And finally, 
the project team was able to improve upon an existing 
technology — a state-of-the-art Automatic Call Dis- 
tributor — through the analytical techniques em- 
ployed. Each technique is described below: 



Pay comparability study. Eleven communica- 
tions operations in the Washington, D.C., metropoli- 
tan area were surveyed. Of these, three entities were 
within District government, one was the local metro 
transit authority, and seven were operations in sur- 
rounding jurisdictions. For each entity, information 
was collected on pay scales, career ladders, entry 
level qualifications, staffing patterns, and call vol- 
umes. The data collected were used to assemble ex- 
hibits on pay comparability, work loads, and staffing 
patterns for the eleven entities; and the average salary 
for the metropolitan Washington, D.C., area. 

Employee morale survey. A three-page, four- 
teen-question survey was developed and administered 
to Operations Branch employees. Questions pertained 
to job satisfaction, supervision, training, and the work 
environment. Eighty-six percent of the employees 
participated. Most of the questions required a scaled 
rating response and some required a handwritten, nar- 
rative-type response. Survey responses were summa- 
rized by shift and for the branch as a whole. The re- 
sults were discussed with division managers and 
posted for employees to see. 

Data-base development. Handwritten daily 
telephone statistical reports for calendar year 1985 
were used as the source document for call demands. 
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Figure 2 

The Interplay of Project Methodologies of the Operations Analysis 
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To determine the total numbers of employees 
required, a shift relief factor was developed 



Data on calls received, calls waiting, and calls aban- 
doned for six time frames during each twenty-four- 
hour period were entered into a microcomputer. Rela- 
tional data-base software was selected for data entry, 
and a spreadsheet program was used for indexing and 
summarizing the call demand data base by shift, day 
of the week, month, holiday, and season. 

Time study. Average call durations were mea- 
sured in two phases using the stopwatch method. Call 
processing time data was obtained: (1) from a strati- 
fied random sample of taped recordings of calls re- 
ceived during 1985, and (2) from live calls that came 
in during the project time frame. For the first set of 
measurements, a random number table was used to 
select the dates, shifts, and TRC position numbers to 
be studied from the tapes. Call durations were mea- 
sured, recorded, and analyzed using the mean, stan- 
dard deviation and intervals at 95 percent confidence 
levels. For the second set of measurements, live calls 
were sampled from the three shifts and the seven days 
of the week. 

Work measurement. Measurements of activity 
in the telephone receipt room were taken at three-min- 
ute intervals for eight shifts over a two-week period 
for the purpose of recording: (1) the amount of pro- 
ductive time for TRCs, (2) the amount of "wait time" 
or unavoidable delay between calls, and (3) the 
amount of time that call handlers were away from 
their work stations. These data were summarized by 
shift and for the branch as a whole. 

Work schedule design. Call demand patterns 
varied widely by shift and day of the week, which 
indicated the need for customized schedules that are 
work-load-based. Several scheduling alternatives were 
examined, including: ten-hour, four-day work sched- 
ules; eight-hour, five-day work schedules; rotating 
duty hours and days off; and "power shifts," which 
augment coverage during peak call periods. The fixed 
bracket, eight-hour, five-day work schedule was 
found to be the most appropriate and the most versa- 
tile for several reasons: (1) it allows specifically tai- 
lored deployment to varying work loads throughout 
the twenty-one shifts per week, (2) it contains provi- 
sions for relief personnel on a per shift and annual 
basis, and (3) it satisfies MDP conventions providing 
for employee "squads" to have two permanent, con- 
secutive days off each week. Manual calculations of 



minimum staffing levels for each shift and day of the 
week were developed. The resulting work schedules 
were then verified with the use of linear and integer 
programs run on a mainframe computer at a local uni- 
versity. 

Shift relief factor. To determine the total 
number of employees required to staff the positions 
on each tour of duty and on an annual basis, a shift 
relief factor was developed. This takes into account 
the size of the work force and the actual amount of 
leave taken during the year to arrive at the remaining 
number of staff days available for scheduling. The 
leave taken by Operations Branch employees was 
high due to their length of service and high rate of 
leave accrual. This resulted in fewer equivalent full- 
time personnel being available to staff the operations. 

Queuing model. An M/M/C queuing model — 
a basic queuing model with assumptions and charac- 
teristics applicable to the needs of the analysis — was 
used to predict the average call waiting times as a 
function of call distribution policies and the number 
of call handlers working. Two call-handling policies 
were compared: (1) the existing method of "dedi- 
cated" ACD software that restricts call handlers to 
answering either 911 or nonemergency calls, and (2) 
the method of "pooling" ACD software, which 
merges the call handlers into one group that accepts 
both types of calls. The latter method was chosen. 

Simulation model. A digital simulation lan- 
guage was used to simulate, or statistically recreate, 
an entire shift. Incoming calls were generated, 
queued, and distributed to call handlers. Call-han- 
dling times were then calculated and statistics were 
collected on the percentage of calls waiting, average 
waiting times, and abandoned call rates. The simula- 
tion model was verified and used to test the effects of 
different versions of the call distributor software on 
call-handling performance. 

Linear and integer models. Linear program- 
ming was used to determine minimum shift staffing 
levels needed to meet call demands with acceptable 
(low) waiting times. Each shift's minimum require- 
ment in terms of number of employees was taken into 
account along with, the shift relief factor. Whenever 
fractional numbers of employees resulted, such as 
7.41 employees, an integer program model was used 
to solve the scheduling problem. 
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Study findings 

Major findings of the evaluation were: 

• No additional employees were needed, pro- 
vided that work schedules were adjusted; 

• Employee work schedules bore no relation- 
ship to work loads; 

• Poorly designed work schedules were re- 
sponsible for the inability to dispatch on 
separate radio channels; 

• The Automatic Call Distributor (ACD) soft- 
ware was inefficient, causing calls to wait 
in queue when there were call handlers 
available; 

• Supervision was inadequate; 

• The average call handler was away from his 
or her work station for 2.24 hours in each 
shift; 

• Call waiting times jumped dramatically 
when employees left their work stations; 
and 

• Civilian operators earned 25 percent less 
than the average pay scale in eleven local 
jurisdictions. 

Two of the above findings were major factors 
in poor call handling performance — excessive em- 
ployee absences from their work stations and failure 
to maintain constant staffing levels in the call han- 
dling room through availability of relief or back-up 
personnel. As shown in Table 1, call waiting times 
are extremely sensitive to staffing levels. On the par- 
ticular shift depicted in the table, 3 p.m. to 1 1 p.m. on 
a Saturday, ten TRCs were present. When six em- 
ployees were answering 91 1 calls and four employees 
were answering nonemergency calls, the average 
waiting times were quite low. But whenever an em- 
Table 1 

Sensitivity of Call Waiting Time to Staffing Levels 



911 Calls (1,047) 

6 TRCs* = 2 2 seconds 
5 TRCs* = 7 8 seconds 
4 TRCs* = 34 0 seconds 



Nonemergency Calls 
(551) 

4 TRCs* = 1.6 seconds 
3 TRCs* = 8.6 seconds 
2 TRCs" » 64.0 seconds 



* TRCs « telephone receipt clerks 



ployee left his or her work station, thereby reducing 
the staffing level, call waiting times escalated sharply. 
This sensitivity is best illustrated by observing that 
when two call handlers left the room, waiting times 
for nonemergency calls jumped from 1.6 seconds to 
64.0 seconds. Similarly, waiting time for 911 calls 
jumped from 2.2 seconds to 34.0 seconds when staff- 
ing levels dropped from six employees, to four. 



Recommendations 

Opportunities for improvement were identified 
in the areas of technology application and human-re- 
source management. Recommendations made to MPD 
management included: 

1. Modifying call distributor software to in- 
crease efficiency in call processing; 

2. Implementing revised work schedules for 
employees and supervisors; 

3. Introducing a work-station coverage policy 
to assure constant manning throughout 
each shift; 

4. Increasing supervisors by five to provide 
fixed post and mobile supervision on each 
shift; and 

5. Upgrading employee career ladders and in- 
creasing civilian salaries by 25 percent. 

The first, second, and third recommendations 
were cost free and have yielded the most dramatic im- 
provements thus far. The fourth recommendation, to 
increase the number of supervisors by five, was ac- 
cepted by MPD managers and is in the process of 
being implemented. However, adding new positions 
requires a series of financial, budgetary, and manage- 
rial approvals. The fifth recommendation, to upgrade 
pay scales for civilian employees and supervisors, 
was implemented in July 1986 at a first-year cost of 
roughly $74,000. Performance benefits as a result of 
this action are impossible to quantify; however, there 
are obvious benefits in terms of employee morale, re- 
cruitment, and retention. 

The work-load-based employee schedules de- 
veloped by the project team had major implications in 
terms of improving deployment with the existing 
number of staff. As an example, the proposed work 
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Deployment would be based on service demand 
patterns instead of employee tenure 
or preference* 



Figure 3 

Revised Work Schedule for 1 1 PM to 7 AM Shift 

MIDNIGHT SHIFT 35 EMPLOYEES 



PROPOSED WORK SCHEDULES 
(11:00 PM-7:00 AM) 



Squad 


Employees 


Sun 


Mon 


Tues 


Wed 


Thur 


Fri 


Sat 


Squad 1 


(5) 


DO 


DO 


5 


5 


5 


5 


5 


Squad 2 


(5) 


5 


DO 


DO 


5- 


5 


5 


5 


Squad 3 


(6) 


6 


6 


DO 


DO 


6 


6 


6 


Squad 4 


(5) 


5 


5 


5 


DO 


DO 


5 


5 


Squad 5 


(6) 


6 


6 


6 


6 


DO 


DO 


6 


Squad 6 


(5) 


5 


5 


5 


5 


5 


DO 


DO 


Squad 7 


(3) 


DO 


3 


3 


3 


3 


3 


DO 


Scheduled on duty 


27 


25 


24 


24 


24 


24 


27 


Minimum required 


20 


19 


19 


19 


19 


19 


20 



How to Use This Work Schedule 

• Thirty-five (35) employees should be assigned to the midnight shift 

• The number of employees to be allocated to each squad is shown in parentheses next to each squad For example, five employees are in 
squad one, and their days off (DO) are Sunday and Monday each week 

• Looking at Monday's column in the schedule, the total number of employees scheduled for this shift is 25 Based on historical leave usage, 
if 25 are scheduled, on average, 19 will appear for work And for this particular shift, 19 employees Is the minimum required staffing level 



schedule for the midnight shift (11 p.m. to 7 a.m.) is 
shown in Figure 3. The revised work schedules of- 
fered numerous advantages over the existing sched- 
ules. The key benefits were: 

• Deployment would be based on service de- 
mand patterns instead of employee tenure or 
preference; 

• Erratic call-handling performance, which 
had been caused by overstaffing in mid- 
week and understaffing on weekends, 
would be eliminated; 

• Optimum staffing of employees on each 
shift and day of the week would permit dis- 
patching on separate radio channels for each 
police unit; 

• Constant manning levels on each shift 
would be assured through the use of "re- 
lief* personnel to cover employee breaks 
and absences; and 



• Supervisor and employee work schedule in- 
tegrity would be improved by assuring that 
supervisory schedules are identical to those 
of the employees whom they supervise. 



Results and conclusions 

The three-step program employed by the Dis- 
trict government entailed: (1) implementing E-911, 
(2) conducting a thorough operations analysis, and (3) 
implementing the recommendations that resulted from 
the analysis. Implementation brought about many im- 
provements. As of October 31, 1986, the gains per- 
taining to call-handling performance were: 

• 83 percent reduction in waiting time for 
nonemergency calls (from 40 seconds to 6.8 
seconds); 
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